We performed a health needs assessment of the vulnerable population cared for by the Banco Farmaceutico, an Italian nonprofit charitable organization that supplies medicines for many centers belonging to different charities. Drugs dispensed in the first half of 2014 by a representative sample of these centers were examined. An independently conducted telephone interview on our centers complemented this data. Adult males and migrants constituted the majority of the user population, and the most dispensed drugs were those for the respiratory system. Of all patients, 40% presented with a chronic problem and more than half needed polypharmacy. Users seek help spontaneously in 70% of the cases, with the centers being able to meet 80% of the existing demand. Patients that could not be managed were referred to local hospitals or collaborating doctors and reasons were explored. We believe our study to be a first attempt to characterise a growing population that is also increasingly represented in emergency departments and internal medicine wards. It is also an evaluation of the quality of data collected by charitable institutions, highlighting a significant need for improvement as they could be the only basis to monitor the health needs of this type of population. 
Introduction
Understanding a given population's health status is crucial in order to improve the efficiency of available healthcare services. Optimizing interventions, cutting superfluous costs and targeting health needs is particularly important when adequate medical treatment is more difficult to obtain, such as in a vulnerable population. 1 Health needs assessment is a dynamic variable based on flexible and evolving indicators that can help to better tailor public health response. These indicators must be predictive of future needs, have good analytical accuracy and follow diagnostic and therapeutic innovations.
Mortality is often considered as the strongest epidemiological indicator 2 but it describes only partially the health need of a population, as it focuses solely on conditions with an ominous prognosis. Moreover, it relies on death certificates that can often be inaccurate, without taking into account possible epidemiological biases. 3 Access to treatment is another good indicator of general well-being but depends heavily on socio-economic factors, which also influence health itself. 4 Therefore, drug prescription is becoming an internationally accepted indicator to evaluate a population's wellbeing. It is especially useful if a biunivocal correspondence exists between a given drug (or a group of drugs) and a certain disease, and when prescriptions are necessary rather than discretionary. 5, 6 The main limitation of this indicator is however the need to subjectively pair drugs to their associated diseases, based on their alleged rather than actual use. We have considered appropriate the use of this method of investigation since the data we have are complete regarding the drugs dispensed, but patients are not registered at Health needs assessment in patients assisted by a pharmaceutical non-profit charitable organisation: a preliminary pharmacoepidemiological survey based on the analysis of drug dispensation within Italy's Banco Farmaceutico N o n -c o m m e r c i a l u s e o n l y their access to the centres and without their consent no information on their complaints and illnesses are stored and thus currently available.
Having taken this into account, we analysed drug dispensation to assess the health needs in the vulnerable population cared for by the Banco Farmaceutico (BF) -a charitable pharmaceutical non-profit organisation operating in Italy. 7 
Materials and Methods

Population
The population in this survey consists of a sample of Italian and foreign citizens receiving assistance by the BF. To do so, we selected 46 representative centers among those belonging to different charities who collaborate with the BF, based on the completeness of the data they supplied. In order to investigate geographical differences in drug dispensation, these charities were grouped into three macro-areas (Northern, Central, and Southern Italy). Considering the great variability in the quality of data provided by the charities as a whole, a secondary end-point of our work (not presented here) was the evaluation of each center, in order to improve data collection for future studies. The population is described according to gender, age distribution (three groups: ≤17, 18-64, and ≥65 years old) and Italian or foreign citizenship.
To define the above characteristics of the study population, we only could rely on the percentages estimated by the employees of the centers, since our series mainly consisted of particular patients who, due to reasons of personal privacy (e.g., do not disclose their poverty or illegal status), rather than being registered often prefer to refuse our help. For this reason they were not asked about their nationality, type of accommodation and occupation. Therefore, it was not possible to associate the consumption of drugs with the individual characteristics of each patient and thus assessing the differences across the groups. We are well aware that this represents a bias in our study, but considering such a peculiar population, it was not possible to do otherwise.
Data source
The data in this cross-sectional study -collected in the period January-June 2014 -includes: identification code of the dispensing centre, anatomical-therapeuticchemical (ATC) code of the dispensed drugs, number of units dispensed, number of users and population characteristics as listed above.
Moreover, between September 1-15, 2014 we commissioned to DoxaPharma (an Italian research agency operating in the pharmaceutical and health sector) a computer aided telephone interview (CATI) on voluntaries of the centers. CATI was based on a specifically designed questionnaire lasting 10 min and focusing on 9 topics: i) mode of access of users to the dispensing centre; ii) percentage of patients with acute and chronic disease; iii) percentage of patients needing more than 1 drug; iv) most frequent diseases treated; v) untreated diseases and underlying reason; vi) drugs needed but unavailable in the previous 12 months; vii) percentage of requests met in the previous 12 months; viii) evaluation of compliance to treatment; ix) periods of greatest patient demand.
Data analysis
Drugs were grouped according to the taxonomic ATC classification and their quantities calculated using their defined daily dose (DDD), both methods recommended by the World Health Organization to measure drug utilisation. 6 The ATC classification is a taxonomic method, widely established at international level. It is based on the classification of drugs according to the organs or systems on which they act and their chemical, pharmacological and therapeutic properties. The DDD, instead, is a technical unit of measure representing the daily maintenance dose in adults, relatively to the main therapeutic indication of the drug. It is therefore a standard unit and not the recommended dose for the individual patient, which may vary according to many other factors, such as age, genetic determinants, presence of co-morbidity, multiple drug treatments, etc. 5, 6 The amount of dermatological products, which lack a DDD, was calculated on the basis of units dispensed. We thus obtained a concise representation of the therapeutic needs of our users. All data are expressed as mean±standard deviation, or as percentage as appropriate.
Results
Quality of centers
A geographical gradient was observed in the dispensing centers selected for this analysis: 31 were located in the North of the Country, 10 in the Center and 5 in the South. We preliminarily assessed that they assisted a patients' sample representative of the entire population cared for by BF in terms of gender and age distribution and Italian to migrant ratio.
Users population
The study population was represented by all the Italian and foreign patients cared for by the centers selected for our analysis. A total of 116,373 subjects were studied. We observed a decrease from North to South in the number of users receiving assistance from the BF (Table 1) , with 53.8% in the North, 37.9% in the Center, In all three geographical areas, the majority of patients utilising this service were adults aged 18-65, with more immigrants overall than those of Italian extraction -though this difference is less accentuated in the Northern region (Table 2 ). Male and female users constitute respectively 54.3% and 45.7% of the total population but greater disproportion exists within each macro-area, with more male than female patients both in the North and South while the opposite is true in the Center of the Country ( Table 2) .
The principal mode of access to the centers is spontaneous contact (70%), while fewer are referred by social services (16%), accident and emergency (10%) or general practitioners (4%).
Furthermore, while the majority of patients presented with an acute illness (60%), still a substantial proportion (40%) complained of a chronic disease, and most patients (56%) required polypharmacy.
Drugs dispensed
Within the time frame of the study, the centers distributed more than 875,000 DDD regardless the type of drug, with the Northern region dispensing by far the greatest amount of DDD both in total (735,576 DDD) and per center (Table 3) . Table 4 shows the ATC classes of drugs that were most prescribed in our BF centers, calculated as DDD/1000 patients/day. The most frequently dispensed drugs were overall those for the respiratory system, followed by gastrointestinal (GI) and metabolic medicines, cardiovascular, systemic antimicrobials and musculoskeletal ones.
However, considerable geographical differences were noticed. While this trend is mirrored well in the North, in Central Italy the most issued drugs were car- Health needs assessment in patients assisted by the Banco Farmaceutico o n l y diovascular and not respiratory ones, whereas in the South musculoskeletal medicines were the most prescribed (Table 4) . Table 5 summarises which drugs were most frequently prescribed within each ATC class. Among respiratory medicines, we found that over-the-counter compounds for pharyngeal diseases and nasal decongestants were the most requested, with systemic and topical relievers of airway obstruction also well-represented. Gastro-oesophageal reflux disease (GORD) and diabetic control medicines were the principal GI and metabolic compounds prescribed. Statins, ACE inhibitors and Ca 2+ blockers led the cardiovascular class, whereas β-lactams and quinolones the antimicrobial one.
Presenting illness
CATI data confirmed almost entirely the trend already set by the most frequently dispensed ATC groups: our patients are predominantly affected by respiratory illnesses (mainly airway infections), followed by gastrointestinal (GORD and peptic ulcer) and cardiovascular (mainly hypertension) diseases (Figure 1) .
[ Moreover, the vast majority (64%) of centers interviewed acknowledged their inability to deal with certain illnesses, particularly the psychiatric (24%), oncologic (18%) and genitourinary (15%) ones (Figure 2) . In these cases, lack of treatment was chiefly due to lack of specific competences (70%), followed by unavailability of appropriate drugs, sub-specialisation of the centre in the treatment of only certain illnesses and, more in general, organisation problems ( Figure 3) . However, patients who cannot be treated are not rejected: they can be referred to the nearest emergency department (62%), general practitioners volunteering in conjunction with the centers (21%), or nearby specialist centres (8%). Only in a small percentage of cases (6%) no intervention was possible. In addition to this, most of the centers (75%) re-eval- [ Health needs assessment in patients assisted by the Banco Farmaceutico uate the patients who accept to be monitored after treatment, either with periodic visits (54%), blood and/or other tests (11%), or invitation to the outpatient clinic for follow-up (11%). It is also worth mentioning that 80% of total requests were met by BF centers in this time period. Lastly, CATI data indicates that the activity of the centers peaks in winter months and has its minimum in summer.
Discussion
Unlike the Italian general population, in which cardiovascular medicines are the most prescribed in the same observation period, 8 the vulnerable population cared for by the charities entering the study appears to be affected above all by respiratory tract diseases.
Low socio-economic conditions-based on level of education, occupation, type of accommodation and space available per occupant-have been shown in several studies to be related to the incidence, morbidity and mortality of respiratory diseases. [9] [10] [11] [12] This could be due to a number of factors, from increased exposure to pollutants to dietary deficiencies and infections. 13, 14 Unhealthy lifestyles such as cigarette smoking and alcohol consumption are also more frequent in similar populations [15] [16] [17] [18] [19] and are known contributing elements to these pathologies. Children are acutely affected by these environments, as migrant families in Italy have been found to seek emergency medical assistance for their offspring mainly for respiratory ailments. 20 It is also known that low socio-economic conditions early in life entail an increased risk of chronic respiratory diseases in adulthood. 21 Furthermore, we noted among the drugs dispensed for respiratory disorders a significant request for oropharyngeal disinfectants, nasal decongestants, and paediatric antipyretics. The financial difficulties that characterise the majority of our patient group are a substantial obstacle to the purchase of these over-thecounter products, which are not covered by the national Italian healthcare system (SSN). This is consistent with the greater demand that is dealt with by our centers during winter-time compared to summer months.
Interestingly, a bias in the dispensation of cardiovascular drugs could reside in the fact that our population is relatively young and these diseases are more frequently encountered in the elderly. This is also supported by the observation that cardiovascular drugs occupy the first position in the centers located in Central Italy, where there is a higher proportion of elderly patients seeking medical assistance.
The use of anti-ulcer drugs is also known to be higher amongst low-income people and immigrants, 22 as is the case in our study population: the epidemiological explanation for this could be that the incidence of helicobacter pylori infections has been shown to be inversely related to socio-economic level, education, occupation and, more in general, life conditions. Once again children are particularly susceptible to these and are often carriers. 23 In addition to this, CATI data highlight a high percentage of hypertensive patients in our population, which can be partly explained by unhealthy lifestyles; [24] [25] [26] [27] for example obesity has been shown to have a higher prevalence in immigrants than in residents. 28 This is especially important as higher educa- tion levels have been linked to protective effects against overall and cardiovascular mortality. 29 We also have to include in our analysis the issue that almost two out of three dispensing centres did not have the competence to meet the requests of some categories of patients (e.g., psychiatric, oncologic, type I diabetic, urologic and gynecologic). This becomes especially relevant if we consider that the incidence of psychiatric diseases is gradually increasing in Western Countries 30 and that these disorders are known to be overall more prevalent in migrants. [31] [32] [33] The low use of psycho-active drugs in our population could therefore reflect the limited competence of our centers rather than a low prevalence of these illnesses in our population. The same considerations can apply to other ATC groups such as drugs for blood and hematopoietic organs, antineoplastic and immunomodulators and insulins, which are among the most widely dispensed drugs within the SSN, 8 but are scarcely or not at all dispensed by the centers supplied by BF. This issue needs to be addressed in the future since prescription and adherence to these treatments have a great geographical variability as recently demonstrated e.g., for atrial fibrillation. 34 Finally, it is worth noting that the vast majority of patients sought medical assistance spontaneously at our centers. This is generally reliant on the perception of the illness that patients hold and the different weight that is attributed to the sick role, determining its priority and degree of urgency. As the threshold for presentation to healthcare services can be higher in those from lower socio-economic backgrounds, 35 this can constitute an additional epidemiological bias and presumably lead to an underestimate of the prevalence of certain disorders within our analysed community.
Conclusions
To our knowledge, this is a first attempt to characterise and study a vulnerable population served by charitable medical services -particularly on Italian territory. A significant disparity has been highlighted by our work in the diseases encountered in people cared for by the charities supplied by the BF compared to patients within the Italian SSN. The greater prevalence of respiratory and gastrointestinal pathologies in our vulnerable study population may reflect its lower socio-economic status but also a number of epidemiological biases, including different perceptions of the sick role in a heavily low income community with a wide variety of cultural backgrounds. It is therefore hard to discriminate whether these differences are due to different susceptibility to specific diseases or different health needs. Moreover, further differences could emerge if it could be possible to group the patients according to their origin. This was not possible in our work and does not appear to be possible in the near future due to the peculiarities of this population as mentioned above. However, it is clear that our charitable services need to target a different population profile than the Italian SSN. Being aware of these differences could be useful for clinicians when dealing with these patients in emergency or medicine departments.
In spite of its already mentioned limitations, this study represents a preliminary attempt to evaluate the health needs of a vulnerable population, such are the users of the charities supplied by the BF. Overall, our work confirms that data concerning drug use and prescription can be the basis for specific health interventions and are likely to represent the only source to assess and monitor health needs in such patients.
